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Seismic 3-D Surveys 

Purpose 
Marine three-dimensional (3-D) seismic surveys are the curxent industry standard method of 
gathering subsurface information in the offshore environment. They provide a detailed image 
of geological structures such as bedding layers and faults. This information is essential for 
exploration and production of hydrocarbons. The improved information from 3-D seismic 
relative to older twedirnensional seismic allows exploration well to be drilled with a higher 
likelihood of success as well as reducing the number of development wells required. 

Overview of Marine 3-0 Seismic Acquisition 

In the seismic method, reflected sound energy, produces graphic images of seafloor and sub- 
seafloor features. The seismic system consists of sources and detectors, the positions of which 
must be accurately measured at all times. The sound signal comes from arrays of towed energy 
sources. These energy sources store compressed air which is released on command from the 
towing vessel. The released air forms a bubble which expands and contracts in a predictable 
fashion, emitting sound waves as it does so. Individual sources are configmed into arrays. 
These arrays have an output signal which is more desirable than that of a single bubble and 
also serves to focus the sound output primarily in the downward direction which is useful for 
the seismic method. This array effect also minimizes the sound emitted in the horizontal 
direction. 

The downward propagating sound bavels to the seatloor and into the geologic strata below the 
seafloor. Changes in the acoustic properties between the various rock layers result in a podon 
of the sound being reflected back toward the surface at each layer. This reflected energy is 
received by detectors called hydrophones, which are housed within submerged sheamer cables 
which are towed behind the seismic vessel. Data from these hydrophones are recorded to 
produce seismic records or profiles. Seismic profiles oftw resemble geologic cross-sections 
along the course traveled by the survey vessel. 

During the seismic acquisition the vessel to be used, the M/V Gilavar, is operated by 
WestemGeco. Specifications for the Gilavar are included in Appendix 1. The Gilavar wiU tow 
two source arrays, comprising three identical subarrays each, which will be fired alternately as 
the ship sails downline in the survey area. Additiod information on the sowce arrays is 
included in Appendix 2. The Gilavar w i U  tow up to 6 sbeamer cables up to 5,400 meters (m) 
long. With this configuxakion each pass of the Gilavar can record 12 subsurface lines spanning 
a swath of up to 360 m. 

The Gilavar will be accompanied by a support vessel, M/V Alex Gordon, which is owned and 
operated by Northern Transport Company Limited (NTCL). The Alex Gordon is an icebreaker 
class support vessel which will be used to resupply and refuel the Gilavar. Specifications for 
the Alex Gordon are included in Appendix 3. The presence of second vessel adds to the safety 
of the operation in the event of a marine emergency. 
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Operational Plan 

It is planned that the Gilavar will stop in Dutch Harbor to pick up crew members and refuel 
near the end of June 2006. She will be in the Chukchi in early July to begin deploying Lhe 
acquisition equipment. Seismic acqnisition is planned to begin on or about July 10,2006. The 
approximate area of operatiom are shown in Appendix 4. Acquisition will continue in the 
Chukchi Sea until ice conditions permit a transit into the Beaufort Sea around early August. 
Seismic acquisifion is planned to conkue in the Beaufort at one of three 3-D areas until early 
October depending on ice conditions. These %D areas are shown in Appendix 5. For each of 
these $-D areas, the Gilavar will traverse the area multiple times until data over the area of 
interest has been recorded. At the conclusion of seismic acquisition in the Beaufort Sea, the 
Gilavar will return to the Chukchi Sea and resume recording data there until near the end of 
October. 

Marine Mammal Mitigation Plan 
Several trained Marine Mammal Observers (MMOs) will be stationed on the Gilavar. Trained 
MMOs will include local observers from the communities of the North Slope Borough. Two 
MMOs will be on duty at all times when data are to be recorded. The MMOs wll  record any 
marine mammal sighting5 and will have the authority to stop seismic acquisition whenever a 
marine mammal enters the defined exclusion zone. If the sources are shut down for some 
period, they will only be started again after a 30-minute observation period by the MMOs. At 
the end of the observation period, the source arrays will be "ramped up" by s t k g  with a 
single source and then gradually increasing the number of elements fired over a 30-minute 
period at which time the full source arrays will be used. 

R e  output from the energy sources as well as from the vessels themselves will. be measured 
upon the vessels arrival in the Beaufork Sea. An independent, third-party vendor will be 
contracted to perfom these measurements. 
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Appendix 1 

VESSEL SPECIFICATIONS 
M/V GILAVAR 

t to alter snedfications without D G ~  notice+ 
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Maritime Specifications / Particulars 
Main Particulars 

"GILAVAR" 
,, , ,,,, , , ,, , , , , , ,, ,, , , , ,, , , 

Yard built 
Datc convutcd / upgsaded 

Yard convetted 
Classiiicauon Sodcty and Class M,E / DNV+I2I1 , ,,, ,, - , EO , , , -Ice , C - Helidcck. ,, , ,,, ,, , ,,,,, ,, , , , , , , ,,, ,,, ,, ,, 

D W  Class ID No. 
Main Class renewal 04/2004. Valid to p a r  2009 
Clas&adw Machinery System Planncd bktcnancc Systcm VMS) b a r  1997 

1 x Electronic plan / rcc. Thf-Master 1.76. Build 76. 

comphance 
Safe Manning cedca te  (mimmum) 

Principal Particulars 
Gross tonnage (GRT) 
GRT national & international 
Gross tonnage (GRT) Suez cmal 
Ket registered tonnage (NRg Panama Canal 
KRT Nadonal& Intemauonal 
NRT Suez canal 
Lghtship displacuncnt 
Deadweight ,, , ,,,, ,,,, , , , , , , , 

Length over d' &OA) 
Length between perpendimdm 
Breadth (moulded) 
Breadth (extreme) 
Depth (moulded) 
Summer draft (max) 
Draft (mcan) 
Air draft (to highelt antcnna) 
Hdicopttt Deck ra&g 
Helicopter Deck diameter p-value) 
Helicopter Deck markings standzud 

Replaced &\ST on1 3.81 in 03.02. ... . . . ! 

R??IRS June 02,2002. . .  . . Renewal next due: Junc 05. . . 
12 hiaridme crewmembers. . . . . . . . . (~alleydep; notincl.) 

3953 mctdc ton. 
3953 / 5953 memc ton 

1 N/A 
N / h  
1186 
N/.l 
2773 metnc ton. 
1359 metnc ton 
84.90 m 
75.80 m 
18,4 
19.1 m Helideck (NBI Hmvd flap on stb sjdc) 

, ,,,,,,, , , , 1 28.1 mat d e k  draft: 5.30 m ,I 
1 Bcll214 / ~ u & r  Puma / Year 1994 
I 19 10m I Atd Helicopter Company / C h i  U l i  
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Capacities And Endurance's 
HP au source, standard m3 / hour 
E w e  Room HP aix compressors 
Pulling power, dynamic at fid ahead 
Frcsh watcr capaclty 

I 

! Fresh water maker production 
I potable water system 

Fuel capaciy, all W s  topped 
' F u 4  useful for 100 % consumption 

2 x 2700, 1 x 1224. 'lotal 6624 m' at 1.8 knots 
2 x Spcrrc. 
27 ton a t  4.5 knots water speed. 
4 tnnk~. Total 1 208 metnc tons 
1 1; Evaporator 6 - 16 &/day, drpcndcnt on cnginc load. 
1 x Kcvcrsc Osmosis, 12 m' / J*y. 
1 x Common parable & wash warer system. 
14 x t d s .  T o d  x 810 m3. -- 130 m3 (3 day$ safety mat* in addition) 

hlahc. Gas Oil &IGO) Cnade DLLh Distillate. Standard 

Consumption x fuel during s w e y  , , thrust. i\zimvth, Thrrusto and 5 comp 
Consumptjon x fuel in port 3 m" 221 hours ... .. . 

i , Safcty , , , ,,, equipment , , , , , , certificate , , , , , , , , , , . ... hfaximum 50 persons doad omboard when at 

Bridge Navigation Equipment 
Radar no 1 I r l k p p  Atlas 9600, hRP3 X-hand, Y 1996 
Radar no 2 1 r h p p  Adas 8600, -4Rl.A S-hand, Y 1986 I 
Radar no 3 

, ,, , , ,,,, ,,,,, 

ECQIS 
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Gyro compass 1 x Roberrson RGC 11 
Auto-Mot I 1 x Robcason 9 hK I1 Robna~~. 
.4IS 
GPS receiver (for AIS) 
GPS receiver 

SAL%B R4 XIS Class ;\Transponder System 
Funmo GP-90 
1 x Raysrar 390 GPS 

Speed log I 1 s JRC: JLR-203 Dopplcr log 
Echo Sounder 1 x ~ i a d  EN-zOo Bddgc. 1 x ~.i:500 in I-room 
Radio's, VHF, EMDSS*, tppc 1 i 1 s Slupmate RSSlOO 
Radio's, VHF, GMDSS*, type 2 , , ,, , , , 3 x Sailor 2048,2 with DSC. 
Radio's, YHF, ~ M b ~ ~ * , " t y p e  3 None 
Radio's, UHF ! 6 x Motorola GP300 
Radio direction finder 1 1 x Funmo VHF Dltection h d e r  FD 525 
Weather facsimile 1 x Furuno WFR Fax 108. 
N.VTEX receiver 1 r JRC, NRC 300 A 
UPS, power supply to a l l  GMDSS radio's i 1 s 1,Ietnc hi-2000, Ycx 1974 



Communication Equipment, Compliant With GMDSS Requirements 
Radio Station hccnsc No. 

Tran.;mitter / receiver, 

Satellite Communications . . .  

Inmarsat m e  B 
Inmanat typc C 
Inmarsat tdephwc No./ Fax No./HSD (64kb) 
V-Sat 
V-Sat online Tele-link to Aberdcen, 24 hrs 
Telefax machinc 
TV-Satcllitc rcceiver 
Intcmd Email & PC-oehuork 

E-mail address to vessel ... 

1 1 x ~ e r a  Saturn B Mk2 
1 I Sailor H2093B 
4473-342309010 / +873-342309012 / +S73-391015139 
Spacetrack 4000 SES-AT 
(+U) 2075 766865 - (+I) 513 296 5365 
1 ?i Canon T-301 (Sat), 1 x Panafax UE450 (~Uotr) 
1 s Skipper DMC. 4 channels intcmdJy distributed 
12 r Wro& arcas and Senior staff cabin$ 
Dcpamncnt hcad title before @ ie. Par?-Cluef or 
Cap&@ 

Safety ...... Equipment Crew 
Liferaft davits 2 - One either side I:  ridge ..... De .... 

6 Viking 25DKF (25 persons), 
Lafenfrs type / capacity 1 MOB raft, Vildog 6DKR (6 pcrsons) 
Kumber x life rafts 6 pIOB raft cxcludcd) 

43 s Scamastcr 83,38 x Scamaster 69, 
Lifeadtets no. 20 r "I-vest 87. Total No. Onboard: 101 ........................... .. . . .  

h x Hells ~ k s e n  E 305-7,~305,E355.6 x 1-Idly Hmsen 
E 351, ~ 3 0 5 ,  D 602. Total No. Onboard: 50 . . . . . . . . . . . . . .  .- 

Gun-gs ~ i e s i 2 2 0  . - . . .  hp.-fi -. . kno 
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Fixed Fire Extinguisher System 
Engine room 
Scparatox room 
Tap' store 
Incmerator room / Galley ducung 
Cable store 
Steamer Wmch Room 
Helicopter deck 
Pmt store 
Chemical store 
M m  foam pump, AFFF foam rmxturc 
Main hrc pump 
Emcrgcncy 6rc  pump 
Fue dctccuw monitoring systcm 

, , ,  

7 a I ldnn 1301. year i98i 
1 r Halo11 1301 (combined with tapc storc) 
1 Y Halon 1301 (combined with scp. room) 
None 
1 r SpriiIkler systcn~, foam MliE. Ycar 1994 
1 x Sprinkler s y s t m  .ili17F, plus full covcregc x C 0 2  
1 x Foam monitor, AFi1: 
1 x Seavc-ater sprinkler sys tk .  Yex 1994 
1 x Sprinkler system, foam G F F .  Year 1994 
1 x 110 m3/h 8 hnr (Engine Room starboard) 
2 r 52 rnl/hr 8 bar. (Engine room stbd.Fwd and port afr) 
1 r 32 rnl/ht 8 bu. (EL driven, BIT room) 
1 x 12 loops, Serrotel;nik 3.5, entire vessel, Y -96 ,, ,,,,, , , , ,, , ,, 

. . - 

- .  . 

10 x Each cabin w/toJct and sh . . . .  . . .  --- .- . 

Bilge / oily water separator 
, , , , , ,, , 

Oily water / sludge tanks cap. 
absorbent / damage control 2 x Absoxhmt kits + 200 1. ch-. Seacare 0.S.D 

.... -. 
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Machinery Equipment 
i f i ~  capacity, cach and totdl (cfm) 2 x 2700, 1 x 1224. Total 6624 ml/hr. 
1 HP compressor drive motors, largc 2 I .ASK4 (10 Hv GOOV, 1 825j2 hlF 560L 660 klV 
I HP compressor ddve motors, small 1x ABB 60 Hz (;l)OT7,Y 410.4 REBA 355/360 kLV 
1 Main cnginc or clectdc prop. motors 4 x hsea 12;1B-430 LN 6001iW-, tot. 2400 bkVIJ. Y.98 
! Rcdundanry p~opulsion, Azimuth thruster 1 x Brunvoll AR-LNC-1650 / 736 bkLY. Ycar 1994 

Vcsstls total b&e hp / IRu for prop. 1 x 2400 kW nand . . 1 x 736 k W  = 3136 bklVl4265 bhp 

Aux. eng. turbochargm SpccjGcadon ZB8C19.8 nnfH 110 
Propeller type, main propulsion 1 r 4 blade, Hjelseth, CPP / bmnze / Nozzle. Y -94 
Propeller, noise &pitch control 1 x Skp-lcsa adjusmenr I pitch/rpm (10-240 rpm) 
Propeller blade, spare 1 x Ulstcjn / bronze. Stored in cable store. Y 1994 
Generators / Alternators 41; ABBlhhIG 560 58,1900kva / 1145 k\V. Y -95 
Electric power, useful, out from main switchboard 4 x 1400 IiW, 6001' 60 Hz each. Tot. X 5600 kW 

I UPS power to instrument room 1 x hlrrh  Gerin 80 KVA 15 mia back up. Y -98 
Power supply ins-cut room back -up 1 x War? .%S Rotating conv. SGB 134/4KR. 1 - 8 1  
Emcrgcncy & Ilarbou gmttator 1 x Cummifigs Dies& NTA-855-G. k'car 1980/-99 
Emergctncy & Harbour generator 1 x ~ t d o r d  ~ ~ 5 3 4 ~ .  ~ 0 1 ~  / 2230 kw. 1' 1980 , ,,,, , ,,, , ,, , , 

! Fuel back-up system for aux. eng. 1 r Automak d~angco\:cr if main system fails. Year 1995 
Cooling system for auu. +es 2 s Segregated sj:stems. 2 r ens. on each. Y -98 

Bow , , b s t m  , , , ,  1 x Brunvoll SPT IT 600 / 450 k\V. Ycar 1981 
Admutb h s # r  1 s Bm~voll rlR-LNC-1650 / 736 bklS 
Stern thruster None 

1 s hlfa Lmal XULY 10-11. Year 1994 
1 x Atlas Reverse Osmosis 12m3 per day .- -. . . .. . - - - .. . . . . 
1 x Py~o 3600-150i) - . . . - -- boiler 85" C. Y -94 
I x l ' o r s ~ . 2 6 0 ; 1  . .- 
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Seismic Specifications 
Main Pafliculars 

bv propulsion powcr x 27 tong ....... 
. -- 

...... - . . . . . .  . 

Energy Systems . . 

Gun Controller Manufacrurer) -.- .., .,.,.,,T>,, ,~-,-...,,,,*~,~~.7-- 

i ! Guns (Manufacturer, ................ Type & , . . . .  Bolt - Long Lifc hirgufl, 1500 & 1900 - ?Om3 lo 290m3 ........ 
1 Nominal Sourcc Prcssurt : 2000psi - .. ..... 

; Pressure Release 
, - ,"U,,, ..,,,.....,.....-.- ,,,,,, -*-,-~"" , , ","r--.- i Solenoid ........ 
I Sensor Return / Piczoelecmc ........... 

/ 0.1 ms . m~ ~"~ 

Source I Combinations x variable sub arrays, up to 6 strind 
- -L . -m- , , a~ . , - ~w , , . , ~ , - -F - - .  

Tocal Compressor Capaciv 3900 CFM .............................. ........... .-............. ....... 
Comprcs$br$ (lhofacwer % Capadrg) 1 2 n Burchardt B5S 1.55.1 - 1590 CFkI 

- ~ 

I 1 x LXfl200i~D - 720 CFhi .................. ..,,.,,A ............................... 
i'iear Field Phonc (Manufacturer & Type) WesternGeco, HD-1TC Fvpicdy one NFP pcr uhbox)  - ..,, ,- 

Far Field Phoae @mufacrurer ............................ 8i None ... . 
Depth In ...... ! . . TSED Fjord - Pt # 1'20001932 

Streamer Svstems ~ ~ , ~ 

Streamer (M.mufacturcr & Typc) i *lN,S Solid Streamer - Se2/Guardia1150m " " ~  ..-.7m- - 
: Doors 300"/0 StIeamer Deflector T p e  :-- 

Section . Breaking Strength (Tp icd) >60 kN , " "  ,.,,. . 
' l,"--%P- T ical Towed-Smamer Smss 1000 - 2500 kg ..........*....................... 
m C a p a d t y  J* (Ma$ --,,,, ,,..,--,.,,,,.w,.-,."".F. 

21000m 
"m"m--- 

,- Nap-4 ! None 
i 1 x 8 0 0 h  to 4 x 6 0 0 h  

"."---dLL""" ................. . . 
i Nonc 

...................... 
-. .. . . . . .  - ... ... 
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Systems 
lnsttument Room Gyrocompass 

,. p ~ ~ u f a c t u r c r  & Typ+ ... -. 

Source Posidoiing System avia hfannmr .\/S, Srscrnck 330 
i @fanufacture= pr Type) ... -- . . . .  

TW?... .  - -  n=!i .- . . . . . . . . . .  
(Manufacturc~ & Typ3 

I Inkcgrated Navigatjon System 
I ! 

w u f a c - t a T ~ : l  - "" ,,- . ~ "  .,.-.--,,.., "-i-. 
3-D Quality Control System i FDN h'orway, TRTN.4V QC 
(Manufacturer & Type) - I em--- 

?Gb~%.P~%~faf~ef'~&.T~~l.- - - ~ - ,  I PDN Konua?, T~IG 3 ......... . . 
Tailbuoy Navigadon (Manufacturer & Type) I Na\<a NaritLne h/S, Seatraclc 220 

, ,. .......... 
Onboard Tdbuoy Positioning I PDN Nonvay, TRINAR rGPS 
panufacturer & Type) 

-," -.- - " 

: ~lm-Shoa  Baseline (USBB Acousric Positioning I None ! 

i p w e e ~ ~ r & -  . .. 
ACOUSUC Pos~uordng Systcm Sonardpe, SIPS1 Rr HGPS 

,, 

Current Proflrr ( I RDI, rlDCP, GookHz 
I ........... M a n u f ~ c ~ e t 2 ~ ~ e A  ..Ff'%u ~ . ~ y 3 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  "" .".-- 

Tm~erame/S&ty Dip Prohler I 12 r Sippicans 

. _@A"=-&>*-.- I- , Echo Sounder (Manufacturer & Type) -*"--- I : l 1 x x Val Sunrad ort, E.\-500 h.kb00 ..-A,,,,,,- ---- 
Transducer Frequency & Theoretical Range ; 1 x 38 liHz to 3400m 

! / 1 x 18 UIz to 9000m 

I ... .... .. .. I 1 r 200 kHz to 200n1 - ,. ....... 
i Transducer Draft -- --- / -5.75m ... A..,,.. 

LEzi@ding_S~?:em ,", ............... i . r-- 

i- Format I Pli90, P2/94, SPS, SEG-D f?:i$"tm&fi tapes 
+-M:,+ XBhI 3590 tape 

Dcmcc / IBN3590 

Other Systems 
W Z Y u l t i - T r a c e  ~lo~ter&.&cturer Br 
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Onboatd Seismic Qc 
...... -. ...... ..... 

........ ........ 

. . .  ............................ 

Onboatd , , , , , , , , , , , Seismic , , , , , , , , , , , , , Processing ,,, , , , , , , , , , , , , , , , , , , . , , , , , , , , , , 

Sysfem : TRIPRb -..-...A. . . . . . . .  
S o h r e  i Ern2 ~ (Latest --- l'ersion) 

............................................ 

Note: 

Additional system, equipment, hardware and, software information may be available. Please 
refer to the appropriate specification sheets and/or manuals for more information. 
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Appendix 2 

WesternGeco's 3147 in3 Bolt Gun Array for 3-D Operations 

WestemGeco's source arrays are composed of identically tuned Bolt gun sub-arrays operating at 2,000 
psi, air pressure. In general, the signature produced by an array composed of multiple sub-arrays has the 
same shape as that produced by a single sub-array while the overall acoustic output of the array is 
detmined by the number of sub-arrays employed. In this manner WestemGeco can offer a consistent 
source signature across our fleet of survey vessels. 

The gun arrangement for the 1049 in3 sub-array is detailed below. 

Standard 1049 in3 sub-array - 3 subarrays comprise each 3147 in3 Source 

Figure 1 Standard 1049 in3 sub-array 

As indicated in the diagram, the sub-array is composed of six tuning elements; two Zgun clusters and 
four single guns. The clusters have their component guns arranged in a fixed side-by-side fashion with 
the distance between the gun ports set to maximise the bubble suppression effects of clustered guns. A 
nea-field hydrophone is mounted about 1 m above each gun station (one phone is used per cluster), one 
depth transducer per position is mounted on the gun's ultrabox, and a high pressure bansducer is 
mounted at the aft end of the subarray to monitor high pressure air supply. All the data from these 
Sensors are transmitted to the vessel for input into the onboard systems and recording to tape. 

The standard configuration of a source array for 3D surveys consists of one or more 1049 in3 sub-arrays. 
When more than one sub-array is used the strings are lined up parallel to each other with either 8 m or 
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10 m cross-line seoaration between them. This seoaration had been chosen so as to minimise the areal 
dimensions of the array in order to approximate point source radiation characteristics for frequencies in 
the nominal seismic processing band. For the 3 147 in3 array the overall dimensions of the array are 15 m - 
long by 16 m wide. 
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3147 in3 Array Signature and Acoustic Radiation Patterns 

The following pages show the time series and amplitude spectrum for the far-field signature and the 
computed acoostic emission pattern for the vertical inline and crossline planes for the 3 147 in3 array with 
guns at a depth of 6 metres. 

The signature for this array was computed using GSAP, WestemGeco's in house signature modelling 
software. The following table lists the gun parameters used as input to the model. 

Synthetic Source Signature(DFSV Out -128Hr) 
3147 cu. in. A m y  at 6m Depth 

6.00E+01 - 400E+01 
6 Pk - Tr = 85.7 Bar-m 

5 2.00E+01 m 
4 0.00E+00 
a 
e 

-2.00E+01 
E 
a 4.00E+01 

B.OOE+Ol 

Time(rns) 

Synthetic Signature Amplitude Spectrum 
3147 ccu. in. Array at 6m Depth 

Figure 2 3147 in3 Array Far Field Signature and Spectrum 
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3147 cu.En. Array Far Field Pressure Distribution 

The following figures demonstrate modeled pressure around the m y  in: 

0 degree azimuth vertical plane 
90 degree azimuth vertical plane 
horizontal plane at 20 m deprh 

Figure 3 Azimuth = 0 deg. pressure field. Peak to Peak amplitude 
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Figure 4 Azimuth = 90 deg. pressure field . Peak to Peak amplitude 
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Figure 5 Horizontal plane at 20 m depth pressure field. Area of -400 to +400 m centered on the array. Peak 
to Peak amplitude. Hatched area enlarged below to show farthest ZOOm to 400m. 
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Figure 6 Hatched area of previous figurn Horizontal plane at 20 m depth pressure field. Peak to Peak 
amplitude 

Page 20 of 26 



I 
3147 cubic inch array 
1 

onn . 

3147 cubic inch array - Depth = 6 meters 

160 dB (ms) :: 169 dB peak-P&) :: 2.8X10-3 Bar < 650 meters 

170 dB (ms) :: 179 dB peak-Peak) :: 8.9X10-3 Bar < 425 meters 

180 dB (nns) :: 189 dB (F'eak-Peak) :: 2.SX10-2Bar C 225 meters 

190 dB (nns) :: 199 dB (Peak-Peak) :: 8.9XlW Bar < 120 meters 

Figure 7 Radii of rms Sound Level output from simulation of 3147 cubic inch source array. 
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Appendix 3 
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/2886 88: 24 NOAA/NMFS 381 713 8376 t 913814272521 

Appendix 4 



Appendix 5 

Suwey Areas: Vicinity Map 
Site Survey areas within three focus areas will be defined, 

Area I 
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